The autoxidations of aromatic hydrocarbons are inhibited by the addition of boric acids and their derivatives, whereas the oxidations of aliphatic and alicyclic hydrocarbons are not inhibited and give selectively a boric ester of the corresponding secondary alcohol. In order to clarify these facts, tetralyl and cumyl hydroperoxides were decomposed by several types of boric acids and their derivatives. The rates of decompositions of these hydroperoxides were significantly phenol were produced selectively from tetralyl and cumyl hydroperoxide respectively. It was found that the faster the inhibition of the oxidation of tetralin, the higher the activity of the boric acids and their derivatives in the decomposition of tetralyl hydroperoxide. The acid strength of the boric acids was found to be much larger than that known as Bronsted acids. It was concluded that the boric acids acted as Lewis acids and not as Bronsted acids in the decomposition of aromatic hydroperoxides.
Introduction
In 1951, Bashkirov1) found that the autoxidations of alkanes in the presence of boric acids gave secondary alcohols with high selectivity having the same carbon numbers with the parent hydrocarbons.
Since then, the oxidations of hydrocarbons with boric acid have been studied extensively. Industrially, In this paper, we studied the decompositions of aromatic hydroperoxides by boric acids (and their derivatives) and could demonstrate an almost quantitative formation of phenolic compounds which must be responsible for the inhibition of oxidations of hydrocarbons. It was also suggested that the boric acids acted as Lewis acids in the decomposition of hydroperoxides. In order to confirm the inhibiting effect of aromatic compounds in the oxidations in the presence of boric acids, tetralin was oxidized in propionic acid in the presence of four types of boric acids. As shown in Fig. 1 , the rate of oxygen absorption by tetralin is decreased by the addition of boric acid. It was also found that the slower the oxidation, the lower the yield of tetralyl hydroperoxide (THP).
In order to compare with aromatic compounds, di-n-butylether was oxidized in propionic acid in the presence and absence of boric acids as shown in The effects of solvents on the rate of decomposition of THP were studied using boron trioxide as catalyst. In butyric acid, the rate was as fast as in propionic acid, but the rate became very slow in n-butyl alcohol with the half life of 4.5 hr, and THP was scarcely decomposed in di-nbutylether.
It was found that water retarded the decomposition of THP in propionic acid in the presence of boron trioxide. Fig. 3 shows the effect of added water on the rate of decomposition of THP.
This inhibiting effect of water may be attributed to the following equilibrium.
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The results are summarised in Table 2 . More than 90% of THP was con-
The rate of decomposition of cumyl hydroperoxide (CHP) was much slower than THP but showed similar tendency towards boric acid catalysts. As shown in Fig. 4 Calcd for (NO2)2C6H3NHNCH(CH2)2C6H5: C, 57.32; H, 4.49; N, 17.83%. Propionic acid had no inhibiting effect for the precipitation of hydrazone.
3.4
Acid Strength
Acid strength of each boric acid was measured using 12 kinds of indicators according to the standard procedures9) at room temperature.
